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CLAIMS 

In a computer system including a host computer, a storage device storing data 
^ ^^for the'nost computer, an& at least one computer-readable backup storage medium storing 
backup data copied from theystorage device, a method for duplicating at least some of the 
backup data stored on the backup storage medium, the method comprising a step of: 

(A) copying only a sublet of the backup data onto at least one computer-readable 
duplicate backup storage medium as duplicate backup data so that the 
duplicate backup storage^iedium is not an exact duplicate of the at least one 
backup storage medium. 



2. The method of claim 1, whereim the backup data comprises a plurality of work 
items, and wherein the step (A) comprises a steb of: 

copying a subset of the plurality of worl^ items onto the at least one duplicate backup 
storage medium. 



3. The method of claim 1, wherein thfe step (A) includes a step of: 

(A) (1) copying the subset of the backup data onto at least one duplicate backup 
storage medium having different properties than the at least one backup 
storage medium. 

4. The method of claim 3, wherein the ste\> (A)(1) comprises a step of copying 
the subset of the backup data onto at least one duplicat^ backup storage medium of a different 
type than the at least one backup storage medium. 

5. The method of claim 1 , further comprising a step of: 

(B) storing, in a logical duplication database, a record indicating that the subset of 
the backup data copied in the step (A) has beer^ copied to the at least one 
duplicate backup storage medium. 



6. The method of claim 1, wherein the at least one backup storage medium 
comprises a first backup storage medium including incremental backup data for at least one 



-27- 

work item at a first point in time and a second backup storage medium including incremental 
backup data for the at least one work item at a second point in time, and wherein the step (A) 
comprises a step of copying the first incremental backup data and the second incremental 
backup data onto a singlp duplicate backup storage medium. 

7 / „ 

1 ./ A compmer-readable medium encoded with a program for execution on a 
cefmpyter system including a host computer, a storage device storing data for the host 
computer, and at least one computer-readable backup storage medium storing backup data 
copied from the storage dewc^. the program, when executed on the computer system, 
performs a method of duplicating at least some of the backup data stored on the backup 
storage medium, the methodlcomplrising a step of: 

(A) copying only \ subsetW the backup data onto at least one computer-readable 
duplicate backhp storage inedium as duplicate backup data so that the 
duplicate back lp storage medium is not an exact duplicate of the at least one 
medium. 



backup storage 



8. The computer 
a plurality of work items, and 



readable medium of claim 7, wherein the backup data comprises 
herein the step (A) comprises a step of copying a subset of 



the plurality of work items onto the at least one duplicate backup storage medium. 



9. 



The computer-readable medium of claim 7, wherein the step (A) includes a 



step of: 



(A)(1) copying the subset of the backup data onto at least one duplicate backup 
storage medium leaving different properties than the at least one backup 
storage medium. 



10. The computer-readable medium of claim 9, wherein the step (A)(1) comprises 
a step of copying the subset of tha backup data onto at least one duplicate backup storage 
medium of a different type than the at least one backup storage medium. 



1 1 . The computer-readaMe medium of claim 7, wherein the method further 
comprises a step of: \ 
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(B) storing, in a logical duplication database, a record indicating that the subset of 
the backup data copied in the step (A) has been copied to the at least one 
duplicate backup storage medium. 



12. The computer-readable medium of claim 7, wherein the at least one backup 
storage medium comprises a first backup storage medium including incremental backup data 
for at least one work item at a first point in time and a second backup storage medium 
including incremental backup data for the at least one work item at a second point in time, 
and wherein the step (A) comprises a step of copying the first incremental backup data and 
the second incremental backup data onto a single duplicate backup storage medium. 




r us( 



hosi 



y 1^: A backup server 
)rage device storing data for tto 
storage medium storing backup da 
comprising: 

a controller to control dupl 
copy only a subset of the backup dat; 
storage medium as duplicate backup 
an exact duplicate of the at least one 



in a computer system including a host computer, a 
computer, and at least one computer-readable backup 
>pied from the storage device, the backup server 



ical 



on of the backup data, the controller being adapted to 
:o at least one computer-readable duplicate backup 
lata, so that the duplicate backup storage medium is not 
backup storage medium. 



14. The backup server of claim 13, wherein the controller comprises: 
means for copying only a su >set of the backup data onto at least one computer- 
readable duplicate backup storage n edium as duplicate backup data, so that the duplicate 
backup storage medium is not an ex act duplicate of the at least one backup storage medium. 

15. The backup server of claim 13, wherein the backup data comprise a plurality 
of work items, and wherein the controller is adapted to copy a subset of the work items onto 
the at least one duplicate backup storage medium. 



16. The backup server ojf claim 13, wherein the controller is adapted to copy the 
subset of the backup data onto at le ist one duplicate backup storage medium having different 
properties than the at least one backup storage medium. 



ji the controller is adapted to copy the 
•ackup storage medium of a different 

18. The backup server of claim 13, wherein the controller is adapted to store, in a 
logical duplication database, a record indicating that the subset of the backup data copied by 
the controller has been copied to the at least one duplicate backup storage medium. 

19. The backup server of claim 13, wherein the at least one backup storage 
medium comprises a first backup storage medium including incremental backup data for at 
least one work item at a first point in time ana a second backup storage medium including 
incremental backup data for the at least one work item at a second point in time, and wherein 
the controller is adapted to copy the first incremental backup data and the second incremental 
backup data onto a single duplicate backup/storage medium. 

In a computer system including a host computer, a storage device storing data 
for the host computer, and at least one computer-readable backup storage medium storing 
backup data copied from the storage device, the backup data including a first work item, a 
method for duplicating at least some of the backup data stored on the at least one backup 
storage medium, the method comprising steps of: 

(A) reading the backup data/corresponding to the first work item from at least one 
backup storage medium! as a logical data stream; and 

(B) writing the backup data! read in the step (A) to at least one duplicate backup 
storage medium as a logical data stream. 

21 . The method of claim 2 ), wherein the first work item is stored on a single 
backup storage medium, wherein the backup data further includes a second work item stored 
in the single backup storage medium, and wherein the method includes a step of not 
duplicating the second work item onto the duplicate backup medium. 
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17. The backup server of claim 16, wherei 
subset of the backup data onto at least one duplicate 
type than the at least one backup storage medium. 




22. The method of claim 2 3, wherein the step (B) includes writing the backup data 
to at least one duplicate backup storage medium having different properties than the at least 
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one backup storage medium read in the step (A). 



23. The method of claim 20, further comprising a step of: 

(C) storing, in a logical duplication database, a record indicating that the first work 
item has been copied to thef at least one duplicate backup storage medium. 



24. The method of claim 20, wherein the step (B) comprises steps of: 

(B)(1) writing the backup data read in the step (A) to at least one first backup storage 

medium as a first logical pata stream; 
(B)(2) assigning a first expiratiqn time to the at least one first backup storage 

medium; 

(B)(3) writing the backup datafread in the step (A) to at least one second backup 

storage medium as a second logical data stream; and 
(B)(4) assigning a second expiration time that is different than the first expiration 

time to the at least one/second backup storage medium. 




2X A computer-readable medium encoded with a program for execution on a 
computer system including a host computer, a storage device storing data for the host 
computer, and at least one computer-Jreadable backup storage medium storing backup data 
copied from the storage device, the backup data including a first work item, the program, 
when executed on the computer system, performs a method for duplicating at least some of 
the backup data stored on the backup storage medium, the method comprising steps of: 

(A) reading the backup data corresponding to the first work item from at least one 
backup storage medium as a logical data stream; and 

(B) writing the backup data read in the step (A) to at least one duplicate backup 



storage medium as a 



ogical data stream. 



26. The computer-readah 
stored on a single backup storage medium 
work item stored on the single backup 
step of not duplicating the second w<$>rk 



e medium of claim 25, wherein the first work item is 
, wherein the backup data further includes a second 
storage medium, and wherein the method includes a 
item onto the duplicate backup medium. 
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27. The computer-readable medium of/claim 25, wherein the step (B) includes 
writing the backup data to at least one duplicate bjackup storage medium having different 
properties than the at least one backup storage medium read in the step (A). 

28. The computer-readable medium/of claim 25 , wherein the method further 
comprises a step of: 

(B) storing, in a logical duplicatioA database, a record indicating that the first work 
item has been copied to the atf least one duplicate backup storage medium. 

29. The computer-readable mecjfium of claim 25, wherein the step (B) comprises 
steps of: 

(B)(1) writing the backup data reAd in the step (A) to at least one first backup storage 

medium as a first logical flata stream; 
(B)(2) assigning a first expiration time to the at least one first backup storage 

medium; 

(B)(3) writing the backup datef read in the step (A) to at least one second backup 

storage medium as a second logical data stream; and 
(B)(4) assigning a second expiration time that is different than the first expiration 

time to the at least one second backup storage medium. 

30 S A backup server for /use in a computer system including a host computer, a 
storagyuevice storing data for the host computer, and at least one computer-readable backup 
storage medium storing backup daia copied from the storage device, the backup data 
including a first work item, the backup server comprising: 

a controller to control duplication of the backup data, the controller being adapted to 
read the backup data corresponding to the first work item from at least one backup storage 
medium as a logical data streamJand to write the backup data read by the controller to at least 
one duplicate backup storage medium as a logical data stream. 



3 1 . The backup servt r of claim 30, wherein the controller comprises: 
means for reading the backup data corresponding to the first work item from at least 
one backup storage medium as a logical data stream; and 
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means for writing the backup data read by the controller to at least one duplicate 



backup storage medium as a logical data s 



tream. 



32. The backup server of claim 30, wherein the first work item is stored on a 
single backup storage medium, wherein tpe backup data further includes a second work item 
stored on the single backup storage medium, and wherein the controller is adapted to not 
duplicate the second work item onto the duplicate backup medium. 



33. The backup server of 
backup data to at least one duplicate 
the at least one backup storage medium 



clajm 30, wherein the controller is adapted to write the 
bacjkup storage medium having different properties than 
read by the controller. 



34. The backup server of cla 
logical duplication database, a record in 
the at least one duplicate backup storage 



m 30, wherein the controller is adapted to store, in a 
iicating that the first work item has been copied to 
medium. 



35. The backup server of cla m 30, wherein the controller is adapted to write the 
backup data read from the at least one backup storage medium to at least one first backup 
storage medium as a first logical data s1 ream, assign a first expiration time to the at least one 
first backup storage medium, write the backup data read from the at least one backup storage 
medium to at least one second backup s torage medium as a second logical data stream, and 
assign a second expiration time that is < ifferent than the first expiration time to the at least 



one second backup storage medium. 




'6. In a computer system including a host computer, a storage device storing data 
for the host computer, and a first compi iter-readable backup storage medium storing backup 
data copied from the storage device, wherein the first computer-readable backup storage 
medium is of a first type, a method for c uplicating at least some of the backup data stored on 

ge medium, the method comprising a step of: 
copying at least some of the backup data from the first computer-readable 
backup storage medium to a second computer-readable backup storage 
medium of a second type that differs from the first type. 



the first computer-readable backup stor; 
(A) 
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3J7T A computer-readable medium encodefd with a program for execution on a 
computer system including a host computer, a storage device storing data for the host 
computer, and a first computer-readable backup storage medium storing backup data copied 
from the storage device, wherein the first computp-readable backup storage medium is of a 
first type, the program, when executed on the computer system, performs a method for 
duplicating at least some of the backup data stored on the first computer-readable backup 
storage medium, the method comprising a stepf of: 

(A) copying at least some of the backup data from the first computer-readable 
backup storage medium to a second computer-readable backup storage 
medium of a second type thai/ differs from the first type. 



3 8c A backup server for use in af computer system including a host computer, a 
storage device storing data for the host computer, and a first computer-readable backup 
storage medium storing backup data copied from the storage device, wherein the first 
computer-readable backup storage mediipi is of a first type, the backup server comprising: 

a controller to control duplication of the backup data, the controller being adapted to 



copy at least some of the backup data fb 
medium to a second computer-readable 
from the first type. 



m the first computer-readable backup storage 
backup storage medium of a second type that differs 



39. The backup server of cle im 38, wherein the controller comprises: 
means for copying at least some of the backup data from at least one computer- 
readable backup storage medium of a f rst type to at least one computer-readable backup 
storage medium having a second type that differs from the first type. 



40C In a computer system i 
for th® host computer, and a plurality 
backup data copied from the storage 
step of: 

(A) copying backup data 
onto a single duplicate 



including a host computer, a storage device storing data 
qf computer-readable backup storage media storing 
device, a computer implemented method comprising a 

frqm at least two of the plurality of backup storage media 
backup storage medium. 



-34- 

41 . The method of claim 40, wherein the backup data on the at least two of the 
plurality of backup storage media comprise a plurality pf work items, and wherein the step 
(A) comprises a step of: / 

(A)(1) copying a subset of the work items onto the single duplicate backup storage 
medium. / 

42/ A computer-readable medium encoded with a program for execution on a 
computer system including a host computer, a storage device storing data for the host 
computer, and a plurality of computer-readable backup storage media storing backup data 
copied from the storage device, the program, wnen executed on the computer system, 
performs a method of duplicating at least some of the backup data stored on the at least one 
backup storage medium, the method comprising a step of: 

(A) copying backup data from at least two of the plurality of backup storage media 
onto a single duplicate backup storage medium. 

43. The computer-readable medium of claim 42, wherein the backup data on the at 
least two of the plurality of backup storagp media comprise a plurality of work items, and 
wherein the step (A) comprises a step on 

(A)(1) copying a subset of the ^rk items onto the single duplicate backup storage 
medium. / 

A backup server for use/in a computer system including a host computer, a 
storage device storing data for the host computer, and a plurality of computer-readable 
backup storage media storing backup data copied from the storage device, the backup server 
comprising: / 

a controller to control duplication of the backup data, the controller being adapted to 
copy backup data from at least two of the plurality of backup storage media onto a single 
duplicate backup storage medium. / 




45. The backup server at claim 44, wherein the controller comprises: 
means for copying backup lata from the at least two of the plurality of backup storage 
media onto the single duplicate ba :kup storage medium. 
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In a computer system including a host compi/ter, a storage device storing data 
for the host computer, at least one computer-readable backup storage medium storing backup 
data copied from the storage device, and at least one computer-readable duplicate backup 
storage medium storing backup data copied from the at least one computer-readable backup 
storage medium, a method for restoring at least some oy the backup data, the method 
comprising a step of: 

(A) restoring the at least some of the backup data from the duplicate backup 
storage medium when both the at least one duplicate backup storage medium 
and the backup storage medium are Available. 

47. The method of claim 46, further comprising a step of: 

(B) determining whether the at least pne duplicate backup storage medium is 
available; and 

(C) restoring the at least some of ttfe backup data from the backup storage medium 
when the at least one duplicate backup storage medium is determined not to be 
available. 



4&r A computer-readable medibm encoded with a program for execution on a 
computer system including a host computer, a storage device storing data for the host 
computer, at least one computer-readabLe backup storage medium storing backup data copied 
from the storage device, and at least one computer-readable duplicate backup storage medium 
storing backup data copied from the at /least one computer-readable backup storage medium, 
the program, when executed on the computer system, performs a method comprising steps of: 
(A) restoring the at least some of the backup data from the duplicate backup 

storage medium when! both the at least one duplicate backup storage medium 
and the backup storage medium are available to the backup server. 



49. The computer-readaple medium of claim 48, wherein the method further 
comprises steps of: 

(B) determining whethefr the at least one duplicate backup storage medium is 
available to the bac cup server; and 

(C) restoring the at least some of the backup data from the backup storage medium 



• 



-36 

when the at least one duplicate backup jftorage medium is determined not to be 
available. 

5Gr A backup server in a computer system including a host computer, a storage 
device"storing data for the host computer, at least one computer-readable backup storage 
medium storing backup data copied from the storage device, and at least one computer- 
readable duplicate backup storage medium storing backup data copied from the at least one 
computer-readable backup storage medium, the backup server comprising: 

a controller to control restoration of the bfackup data, the controller being adapted to 
restore the at least some of the backup data from the duplicate backup storage medium when 
the at least one duplicate backup storage mediipn and the backup storage medium are 
available to the backup server. 

5 1 , The backup server of claim 5p, wherein the controller comprises: 
means for restoring the at least some of the backup data from the duplicate backup 

storage medium when both the at least one/duplicate backup storage medium and the backup 
storage medium are available to the backup server. 

52. The backup server of claim 50, wherein the controller is adapted to determine 
whether the at least one duplicate backup storage medium is available, and to restore the at 
least some of the backup data from the backup storage medium when the at least one 
duplicate backup storage medium is determined not to be available. 




In a computer system including a host computer, a storage device storing data 
for the' host computer, and a first computer-readable backup storage medium storing backup 
data copied from the storage device, the backup data including data for a work item stored 
non-sequentially on the first compute; -readable backup storage medium, a method for 

, the method comprising a step of: 
copying the data for th e work item to a second computer-readable backup 
storage medium so tha t the data for the work item is stored sequentially on the 
second computer-readable backup storage medium. 



duplicating the data for the work iterr 
(A) 
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XA. A computer-readable medium enconed with a program for execution on a 
computer system including a host computer, a storage device storing data for the host 
computer, and a first computer-readable backup/storage medium storing backup data copied 
from the storage device, the backup data including data for a work item stored non- 
sequentially on the first computer-readable backup storage medium, the program, when 
executed on the computer system, performs af method of duplicating the data for the work 
item, the method comprising a step of: / 

(A) copying the data for the worik item to a second computer-readable backup 



5p, A backup server for us^in a computer system including a host computer, a 
storage device storing data for the hose computer, and a first computer-readable backup 
storage medium storing backup data copied from the storage device, the backup data 
including data for a work item stored non-sequentially on the first computer-readable backup 
storage medium, the backup server/comprising: 

a controller to control duplication of the data for the work item, the controller being 
adapted to copy the data for the work item to a second computer-readable backup storage 
medium so that the data for the work item is stored sequentially on the second computer- 
readable backup storage medium. 

56. The backup server of claim 55, wherein the controller comprises: 

means for copying the data for the work item to a second computer-readable backup 

storage medium so that the data for the work item is stored sequentially on the second 

computer-readable backup storage medium. 



storage medium so that the/data for the work item is stored sequentially on the 
second computer-readable backup storage medium. 




